Direct donor-to-patient transfusion has been employed in the management of bleeding disorders which complicated massive blood loss and transfusion. The procedure is practical and offers certain advantages over other methods of fresh blood transfusion.
Fresh blood has been variously defined. 3 ,5,6,8 The freshest blood, that obtained by direct transfusion, is warm and not anticoagulated. Direct transfusion is a well established procedure and has been found to be a practical method of quickly administering fresh blood in haemorrhagic emergencies. 9 
PROTOCOL

Haematological Consultation
In cases of haemostatic failure following massive haemorrhage and transfusion, when conventional therapy with blood components is unsuccessful or unavailable, an urgent consultation with a haematologist is sought regarding the advisability of a fresh blood transfusion. During subsequent transfusion therapy, a close liaison is maintained between the clinicians and the haematologist. Donor Selection and Blood Sampling 2. Blood samples are collected for a pretransfusion coagulation screen. 3. If necessary, the patient is screened off and the donor is positioned alongside on a trolley at a higher level than that of the patient. 4. A large (12 g) cannula is inserted into the donor's antecubital vein and connected to the input end of the transfusion tubing. The tubing is carefully primed with slow revolutions of the pump l1andle and the output end is then attached to the patient's intravenous cannula. 5. A reliable perfusionist (medical officer) is then assigned the task of delivering 500 ml blood over 15-20 minutes (i.e. 280 revolutions, each one delivering 1.8 ml). A nurse assistant double-checks the procedure and the count. 6. When completed, the set is detached from the patient's cannula and 5 ml blood is pumped from the donor into a tube for routine testing for haemolysis and HBs antigen. 7. Thirty minutes later, blood samples are taken from the recipient for coagulation studies.
CASE REPORTS
Case 1
A 25-year-old 52 kg woman sustained severe thoracic and hepatic trauma when her car collided with a semi-trailer. Following a partial right hepatectomy, the liver bed was packed prior to abdominal closure, since bleeding could not be controlled by other means. Over the three hours of resuscitation and surgery, the blood volume was maintained with difficulty with 15 units of blood, five units of fresh frozen plasma and cryosupernate four units.
Postoperatively, bleeding continued unabated from pleural and abdominal drains and all venepuncture and laceration sites. At this stage, the outstanding feature in her coagulation tests was a platelet count of 28 x 10 9 per litre. Since platelets were not readily available and her condition was deteriorating rapidly, three volunteers from the hospital donor panel were recruited. Within 80 minutes, 500 ml of fresh blood from each donor was directly transfused.
There followed a dramatic reduction in bleeding from all sites after 20 minutes. No further problems with coagulation occurred. Following seven weeks of intensive respiratory care, she made a full recovery. Coagulation studies before direct transfusion and 15 minutes after are listed in Table 1 .
Case 2
A man aged 61 years and weighing 79 kg bled profusely three hours after resection and grafting of an abdominal aortic aneurysm. Over the ensuing two hours of resuscitation, and 2Y2 hours of repair of the anastomotic leak, he had 14 units of blood, six units of fresh frozen plasma and cryosupernate six units. During the repair blood began to ooze from the whole wound and from all venepuncture sites. Within minutes his condition had deteriorated rapidly. Because of the desperate situation direct transfusion was undertaken as a last resort. Within 45 minutes, a transfusion of 500 ml was completed from a donor panel member. Bleeding ceased dramatically after 20 minutes. Surgery was completed. He received further stored blood and fresh frozen plasma, and finally platelets when they arrived two hours later. His recovery was uneventful. Coagulation studies performed 30 minutes later are shown in Table 1 .
Case 3
A 15-year-old boy weighing 55 kg sustained severe superficial injuries when a home-made bomb exploded in front of him. When first attended by paramedics he was pulseless and apnoeic but was revived by cardiopulmonary resuscitation, modified gelatin, sodium bicarbonate and the application of a MAST (Military Anti-Shock Trouser) suit. Soon after hospi tal admission, surgical exploration revealed a 3 cm laceration to his femoral artery and a severed femoral vein.
During surgery there was general oozing from traumatised and venepuncture sites. He had received 11 units of blood and three units of fresh frozen plasma over a six-hour period. Direct transfusion of 500 ml from each of his two friends (following a full cross-match) was successful in controlling haemorrhage, and a vein graft repair of the femoral artery was completed. His circulation remained stable for three days. However at no stage following the explosion, was any sign of cerebral activity evident. Death occurred on the fourth day. Coagulation studies done before and after the direct transfusions are listed in Hospital, aspirated venous blood from a donor with a syringe and injected it into a patient. 9 This method has been used effectively in the management of massive blood loss in small infants. IS Successful management of bleeding disorders which complicate massive blood loss and transfusion is dependent on optimal volume replacement, diagnosis of the haemostatic defect, and appropriate component therapy.ll The insidious occurrence of the oozing from multiple areas may preclude investigation, and treatment in the first instance is then empirical. Platelets and fresh frozen plasma are recommended once 10 units of blood have been administered and further blood transfusion is anticipated. 12 • 13 In many centres platelets are seldom procurable, and it has become current practice to rely mainly on fresh frozen plasma. However, with increasing demands for Factor VIII, often only cryosupernate is obtainable.
The first patient had a serious platelet deficiency and a mild coagulopathy. An obvious effect of the fresh blood transfusion was to increase the platelet count. Bleeding in the second patient was controlled after one unit of fresh blood, whilst the first patient, with her more extensive tissue injury, received three.
Case 3 had probably developed disseminated intravascular coagulation. Worthy of note are the marked decreases in prothrombin and partial thromboplastin times and the impressive rise in platelet count after a litre of fresh blood.
The empirical use of platelet transfusion in these emergencies is subject to many hindrances. Few blood banks can provide 10 units of platelets at short notice at any hour, hence inordinate delays are often encountered when platelets are urgently requested. When they are available, they are often not freshly collected and therefore less effective. In addition, centres remote from major blood banks are faced with transport and delivery problems.
Ideally, the need for coagulation factors and platelets should be defined by appropriate evaluation of haemostasis. 4 In many hospitals, particularly after hours, it may be difficult to arrange for even a basic set of screening tests to be done quickly. Time can be saved by communicating directly with laboratory staff and by labelling as urgent only those tests which can be done quickly and which will provide practical estimates of the immediate requirement for platelets and fresh frozen plasma. These tests are Visual Platelet Estimation (Quick stain Film), Prothrombin Time and Activated Partial Thromboplastin Time. Other tests, including Platelet Count, Thrombin Time, Fibrin Degradation Products and Haemoglobin and White Cell Count, can be done electively.
Recent studies have shown that the levels of the labile coagulation factors VIII and V in recipients of large volumes of stored blood are not invariably critical and that the administration of fresh frozen plasma in this context is often unnecessary.4,14 However, since the relevance of these findings in extreme cases of haemostatic failure is not clear, coagulation testing is mandatory if fresh frozen plasma is not given empirically.
Unfortunately, screening tests of haemostasis, while relatively simple, lack sensitivity and it does not necessarily follow that a normal haemostatic mechanism can be equated with a set of normal results. 15 ,16 Furthermore, the provision of suitable blood components and a reliable coagulation diagnostic service in many peripheral parts of Australia is either difficult or impossible.
While blood bankers continue to debate the issue, some do concede that there is a place for fresh blood in these rare emergencies. 6 Fresh blood has been advocated previously in trauma centres as an adjunct, or even an alternative, to blood component therapy.3,g,15 Views on the actual length of storage, the volumes necessary and the need for refrigeration vary considerably. 3,5,6,8 While it is claimed that one particular product is more advantageous than another, there can be no argument that direct blood is the freshest of all (Table 2) . It is warm, not anticoagulated and it is exposed to plastic tubing for less than 10 seconds.
In the cases reported, direct transfusion was preferred to prior collection of blood into disposable anticoagulated packs because of the extreme urgency of the situation and the previous favourable experience of one of the authors (E.D.L.) more than 15 years ago. This recent revival of the technique confirms that it is safe and practical. Haemolysis, free haemoglobin or change in serum potassium was not demonstrated.
No physical harm was sustained by any of the donors. Contrary to the belief that either donor or recipient may be subjected to adverse psychological or emotional stress during the direct transfusion, there has been found to be a beneficial effect, especially when the donor is related to the patient. Proper counselling and appropriate physical screening of the recipient from the donor must be attended to.
The whole procedure, its application, the organisation and use of the donor panel, appropriate documentation and standard blood banking practices, demand close supervision and a controlled protocol. 
